The effects of lipopolysaccharide-induced reactive oxygen species were blunted by calcium oxalate in renal tubular epithelial cells.
Previously we demonstrated that calcium oxalate (CaOx) in LLC-PK1 cells and oxalate in MDCK cells induce tubular damage and greater glycosaminoglycan synthesis. We test the hypothesis that reactive oxygen species (ROS) and prostaglandins mediate these effects. LLC-PK1 and MDCK cells were exposed to graded concentrations of CaOx, oxalate or both. Glycosaminoglycan synthesis was analyzed through metabolic labeling and gel electrophoresis. Cell permeability and lipid peroxidation were assessed by lactate dehydrogenase release and malondialdehyde levels. Hydrogen peroxide and superoxide anion were analyzed using 2',7'-dichlorofluorescein and luminol. Cyclooxygenase-2 expression and prostaglandin E2 production were assessed by RT-PCR and ELISA, respectively. In LLC-PK1 cells exposed to CaOx, we observed increased cell permeability, no induction of ROS or lipid peroxidation, inability to produce lipopolysaccharide-induced ROS and increases in prostaglandin E2. Indomethacin used alone increased glycosaminoglycan synthesis but did not potentiate CaOx-induced effects. In MDCK cells exposed to oxalate we observed increased cell permeability, ROS production only at higher concentrations and inability to produce lipopolysaccharide-induced ROS. Indomethacin alone had no effect but increased oxalate-induced glycosaminoglycan synthesis. Prostaglandins modulate endogenous production of glycosaminoglycans in LLC-PK1 cells, as well as regulate oxalate-induced glycosaminoglycan synthesis in MDCK cells. Rather than increasing, CaOx and oxalate blunted lipopolysaccharide-induced ROS production. We could speculate that patients with recurrent nephrolithiasis may lose antimicrobial protection induced by ROS during infections.